Objective: The most frequent nail pathology of the hallux is the ingrown toenail. In our study, we evaluated Winograd's partial matrix excision method as a treatment for unilateral ingrown hallux toenail.
INTRODUCTION
Ingrown toenails occur frequently and are the most common hallux toenail disease (1) (2) (3) . There are many causes of ingrown toenails, including tight shoe wear and improper nail trimming. An ingrown toenail occurs as the nail grows into the nail bed (4) . Complaints from patients with ingrown toenails include a disappearing nail, groove, soft tissue hypertrophy-related pain, an odorous discharge, and nail destruction. The nail groove is covered with a thin epidermal tissue layer. Normally, this layer prevents nail groove irritation. Wearing tight shoes or socks can increase the pressure on the nail and nail groove. Hyperplasia occurs as a result of irritation of the nail groove and the reaction of the surrounding soft tissues. Finally, the nail substance enters the nail groove and causes infection (5) (6) (7) (8) (9) (10) . Although there are many conservative and surgical treatments for ingrown toenails, the optimum treatment method has not been clearly defined because of the high recurrence rates, low degrees of patient satisfaction, and reported cosmetic issues.
In this study, we evaluated the partial matrix excision treatment for the unilateral ingrown hallux toenail.
METHODS
Partial matrix excision was performed on 239 patients (127 males, 112 females, mean age: 37.4 years, age range: 16-71 years) who had a unilateral ingrown toenail from December 2008-October 2011. Fully informed consent was obtained from all patients. The ethics committee approved our study. Patients with onychomycosis were excluded from study after a dermatology consultation. Also, patients who had prior surgical treatment or bilateral or recurrent ingrown toenails and those who healed with conservative treatment were excluded. Radiography was not performed routinely. Major complaints included hallux pain, a foul-smelling discharge, and difficulty walking. Etiologies included inappropriate nail trimming (118 patients), narrow, tight footwear (28 patients), recurrent trauma (17 patients), and poor foot care (76 patients).
Patients were classified according to Heifetz's ingrown toenail classification system (11) . This system classifies ingrowing toenails into the following three Stages: 1) Stage l: mild swelling, erythema, and tenderness along the lateral nail fold (inflammatory Stage), 2) Stage ll: infection with active pus that was dependent on a bulged nail fold over the lateral nail plate edge (abscess Stage), and 3) Stage lll: inhibition of free drainage by granulation tissue on the lateral nail fold (granulation Stage). During the first evaluation, 62 patients were classified as Stage l, 96 as Stage ll, and 81 as Stage lll. Infection-related active drainage was evident in 178 (74%) patients. Prior to treatment with surgery, Stage I and II patients were advised to wear shoes with a wide and open forefoot box and to utilize warm foot baths. Silver nitrate was applied to the Stage III patients' ingrown toenails. In addition to the aforementioned conservative treatments, an oral, systemic, first-generation cephalosporin (cephalexin, 1 gr/day in two doses) was prescribed to patients with infections before the surgical procedure. Bacteriological and fungal examinations were not performed. Surgical treatment was indicated for patients who did not benefit from conservative treatment.
Surgical Technique
The surgical procedure was performed on 239 patients after administration of digital anesthesia using 20 mg/mL prilocaine HCl and with use of a digital tourniquet. A colored (different from skin) tourniquet was used or a clamp was fixed to the tourniquet for identification (Figure 1 ). Winograd's partial matrix excision procedure was performed on all patients. A vertical incision was made through the nail plate on the ingrown side with a 15 blade. The incision included the length of the nail bed up to 4-5 mm proximal to the nail-skin border. The proximal aspect of the nail bed was excised with an oblique incision. Hypertrophied soft tissue covering the nail groove was excised through to the nail bed margin ( Figure  2 ). Care was taken to prevent interphalangeal articulation and extensor tendon damage. All white-colored germinal matrix located near the nail fold was excised. The matrix on the distal phalanx cortex was curetted, and polypropylene sutures were placed in the skin edges ( Figure 3) . A pressurized dressing was applied, and the foot was elevated. Patients were prescribed non-steroidal antiinflammatory drugs and antibiotics (cephalexin 1 gr/day in two doses). The dressings were changed every 2 days, and the sutures were removed after 2 weeks. Patients were evaluated at 6-month intervals. Time periods until return to daily living, return to work, and recurrence were recorded. Patients were asked if they would undergo the same surgical procedure it they had another ingrown toenail and were also were asked about their overall satisfaction and if they had any cosmetic issues. The mean follow-up time was 27 months (range: 14-45 months).
RESULTS
There were no reports of neurological or vascular complications, nor any deep tissue infections or osteomyelitis. Recurrence occurred in 3.7% of patients (four females, five males). The mean recurrence time was 5.6 months (range: 2-9 months). Of those cases of recurrence, three were Stage l, five were Stage ll, and six were Stage lll. Revision surgery was performed for recurrent cases, and after an average of 14 months, no cases of recurrence were reported.
Patients without recurrence returned their daily activities without any symptoms. The mean times until returning to daily living and work were 11.3 days (range: 10-15 days) and 8.7 days (range 6-13 days), respectively.
A total of 230 patients (96.3%) were satisfied with the procedure. Each of the nine patients who were not satisfied had experienced recurrence and undergone revision surgery. The majority of patients (231; 966%) was satisfied with the cosmetic results. Of the eight patients who were not, six had revision surgery after recurrence. All patients had complaints of a narrowed nail.
DISCUSSION
Ingrown toenail is common nail pathology. The hallux is most commonly affected toe. It is believed that both habitual and anatomical factors are involved in the etiology of ingrown toenail. While a congenital, thick nail substance is a predisposing anatomical factor, improper nail trimming, tight footwear, recurrent trauma, poor foot care, and hyperhidrosis are also involved in ingrown toenail development (12, 13) . In our study, 118 patients exercised inappropriate nail trimming; 28 wore narrow, tight footwear; 17 had a history of recurrent trauma; and 76 patients practiced improper foot care.
Several theories have been suggested regarding ingrown toenail etiology involving the nail itself or the soft tissue surrounding the nail (14-16). The patient experiences pain and swelling and may notice granulation tissue, depending on the penetration of the nail rim into the soft tissues (17) . That penetration causes an inflammatory response and frequently results in the formation of bulge at the nail rim (18) .
Contrarily, the wider medial and lateral soft tissue of the hallux may cause the pathology instead of the nail. According to this theory, the wider load creates pressure, which in turn causes necrosis and inflammation that induce the ingrown toenail (16, 19) . Pearson et al. (20) reported no nail abnormalities in symptomatic patients with ingrown toenails in a prospective study. They concluded that treatment should not be related to nail abnormalities. However, others believe nail abnormalities to be the primary factor in ingrown toenails, and controversy remains regarding whether nail abnormalities or ingrown nail folds are the cause.
Ingrown toenail may also result from osseous malformation of the dorsal surface of the distal phalanx or rough thickening of the nail as a consequence of a fungal infection of the nail bed. Trauma, paronychia, onycholysis, and fungal infections should be considered differential diagnoses in ingrown toenails and thoroughly investigated. In our study, any patients with a suspicion of nail malformation or fungal infection were evaluated by a dermatologist and excluded. In these cases, maintaining focus on the possible predisposing factors is suggested.
There are various conservative and surgical treatments for ingrown toenail (21, 22) . Although the effectiveness of conservative treatments, such as footwear with an open and wide toe, warm foot baths, bandaging, administration of antibiotics, the use of the corrugated splint technique, or cotton seton, has not yet been demonstrated, these treatments continue to be suggested as the standard of care for mild and moderate ingrown toenail cases (5, 21, 22) . For our Stage l and ll patients, footwear with an open and wide toe, warm footbaths, and antibiotics were used prior to surgery. Silver nitrate was applied to Stage III patients. Surgical treatment was performed in patients who did not benefit from conservative treatment.
Surgery can easily be performed under local anesthesia. A digital tourniquet made from a surgical glove should be applied. At the end of the surgery, the tourniquet must be removed and not be forgotten, as this could cause serious complications (5). To prevent this oversight, we suggest using a different colored surgical glove or attaching a clamp as a reminder. In our study, we used both blue surgical gloves and a clamp.
Surgical techniques may incorporate the following: 1) partial nail substance excision, 2) nail bed and nail matrix partial excision, 3) nail matrix chemical ablation, 4) soft tissue excision with nail bed and nail matrix treatment, or 4) only soft tissue excision (11, 22) .
Resection and ablation techniques aim at the germinal matrix, which provides nail growth, thereby preventing regeneration of the nail. However, this method can cause cosmetic issues, depending on the level of matricectomy. Also, new nail spicules can form, and recurrence is possible if matricectomy is performed inadequately (11, 22) .
Partial nail substance excision is performed on unilateral Stages l and ll ingrown toenails without granulation tissue. After this procedure, patients quickly return to their daily activities and wear wide casual shoes. However, the recurrence rate of this procedure can reach 70% (22) .
In 1936, Winograd determined that both the nail bed and nail matrix curettage should be used in ingrown toenail treatment (11) . This method is a relatively easy and standardized surgical technique. The advantage of this technique is that no specialized chemicals or surgical equipment is needed. However, Kose et al. (23) reported that patients who had partial matrix excision with Winograd's technique complained of a narrowed nail substance with a proximal incision scar. Isik et al. (24) compared the partial matrix excision with a combined treatment (partial matrix excisionphenol application). Although no significant differences in duration of time to return to daily activities, postoperative pain, or recurrence rate were detected, the treatment cost and surgical durations were higher in the combined treatment group. The recurrence rate was 92% in the partial matrix excision group. In other studies, the recurrence rate of Winograd's procedure was 1.7-27% (4, 5, 11, (23) (24) (25) .
Procedures involving partial nail substance excision and chemical ablation of the germinal matrix gained popularity in 1945. For chemical ablation, 80-88% phenol, 100% trichloroacetic acid (TCA), or 10% sodium hydroxide (NaOH) can be used. The recurrence rate after phenol ablation is reported to be 5%. Complications included soft tissue necrosis, corrosion, drainage lasting >6 weeks, and rare systemic toxicity (22, (26) (27) (28) .
Similar local complications, such as efflux and soft tissue necrosis, occurred after chemical ablation of the matrix with TCA or NaOH. However, the success rates of these treatments were 95% (22, (29) (30) (31) . There are not yet enough controlled clinical trials to evaluate these treatments fully. On the other hand, matricectomy can be performed using a carbon dioxide (CO 2 ) laser, radiofrequency, and electrocautery. Success rates for matricectomy with a CO 2 laser have been reported to be 50-100%. It also has advantages, such as decreased postoperative hemorrhage and pain, as well as limited effects on the surrounding soft tissue. Several deleterious effects have been reported, including delayed epithelialization and prolonged soft tissue healing, lasting 3-6 weeks after the procedure (22, (32) (33) (34) . There is no standard application time, technique, or chemical matricectomy procedure. Evolution of this technique could not prevent recurrence.
CONCLUSION
In our study, there was a 5.8% recurrence rate in patients who underwent the partial matrix excision procedure. Recurrence included development of nail spicules, which is related to inadequate matrix excision. In all cases of recurrence, revision surgery was performed with Winograd's technique, and new recurrence was not detected. A total of 96% of our patients expressed treatment satisfaction. All cases who were not satisfied were patients who had experienced recurrence and undergone revision surgery. All eight patients with cosmetic complaints had undergone revision surgery, which resulted in a narrowed nail substance. There was no continuous drainage, soft tissue necrosis, or wound problem in any patient. We believe that those complications are related to postoperative care and wound dressing changes. Dressing changes were performed every 2 days by the surgeon who performed the surgical procedures.
The learning curve of the partial matrix excision is steep. In this study, satisfactory results were achieved in terms of return to daily activity and work in patients who underwent Winograd's technique. Winograd's technique with partial matrix excision is a simple, cost-effective, and safe procedure with a low complication rate for patients who do not respond to conservative treatments for ingrown toenail.
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